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– Riemann ( $[\mathrm{C}78:\mathrm{p}.160]$
) .
Riemann .
, $f(z)$ , 1 1
.
$f(z)$ Riemann $f(\mathrm{O})=0,$ $f’(\mathrm{O})>0$
. . – Koebe
:
$\frac{z}{(1-wz)^{2}}=z+2wz^{2}+\mathrm{s}wz^{3}+2\ldots$ .






$|a_{n}|\leq na_{1}$ ($.7?>0$ , ). .
$n>1$ , $f(z)$ Koebe
.
Bieberbach $n=2$ . 1923 K. L\"owner $n=3$
) 1954 $\mathrm{P}.\mathrm{R}$ . Garabedian-M. Schiffer $n=4$,1968 M. Ozawa
$\mathrm{R}.\mathrm{N}$ . Pederson $n=6,1972$ Pederson-Schiffer n $=5$
. L\"owner – . ,
1984 2 L. de Branges W. Gautschi ,
. , (Dirichlet )
(substitution )
$D$ $D$ $f(z)= \sum^{\infty}n=1a_{n}Z^{n}$
$||f||_{\mathcal{D}}^{2}= \sum_{1n=}^{\infty}n|a_{n}|^{2}<\infty$
1112 1999 70-85 70
. $B$
Riemann , $C_{B}f(\mathcal{Z})=f(B(z))$ , $||C_{B}f||D\leq||f||_{D}$ ,
, $C_{B}$ $B(z)$-substitution . $B(z)$-substitution
$\mathcal{D}$ .
$\nu\in R$ , $D_{\nu}$ $D$ $f(z)= \sum an\mathcal{Z}^{\nu+n}$
$||f||_{\nu}^{2}= \sum_{n=1}^{\infty}(\nu\urcorner-1n)|a_{n}|^{2}<\infty$
. $B$ Riemann
, $f\in D_{\nu}$ , $C_{B}f\in D_{\nu}$ , $||C_{B}f||_{\nu}\leq||f||_{\nu}$ . $\nu=-2$ $\mathrm{T}.\mathrm{H}$ .
Gronwall area theorem , Bieberbach
$n=2$ . 1939 H. Grusky , area theorem
– , Bieberbach $n=4,5,6$ .
, Bieberrbach Robertson(1936) , Milin (1971)
de Branges , Milin
, Bieberbach .
[Bea86] $[\mathrm{d}\mathrm{B}86]$ J. B.
$\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{W}\mathrm{a}\mathrm{y}$[ $\mathrm{c}95$ :Chap.17] X. $\mathrm{M}\mathrm{i}\mathrm{n}\mathrm{g}- \mathrm{Q}\mathrm{i}\mathrm{n}[\mathrm{M}\mathrm{Q}97]$ ,





, Hilbert – .
$H_{1}$ $H_{2}$ HHHilbert . $H_{1}$ $H_{2}$ , $H_{1}$
$H_{2}$ ,Hl $H_{2}$ .
(nornl 1 , contraction) , $H_{1}$ $H_{2}$ /J\
. , $H$ $H$ /J\ ( )
.
$A$ $H_{1}$ $H_{2}$ . $\mathcal{M}(A)$ $A$ , $A$ Hl
$\mathcal{A}\Lambda(.A)$ coisometry Hilbert
. , $\mathrm{k}\mathrm{e}\mathrm{r}A$ $A$ $\{x:AX=0\}$ , $x,$ $y\in H_{1},$ $x,$ $y\perp \mathrm{k}\mathrm{e}\mathrm{r}A$
,
$(Ax, Ay\rangle_{}r\iota(A)=\langle x, y\rangle_{H_{1}}$
. , $x\perp \mathrm{k}\mathrm{e}\mathrm{r}A,$ $y\in H_{1}$ ,
$\langle Ax, \mathrm{A}y\rangle \text{ }\vee\{(A)=\langle x, y\rangle_{H_{1}}$
. $M(A)$ $H_{2}$ , $A$ $l\mathrm{f}^{\backslash },$ $/\vee l(A)$ $H_{2}$
.
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$y\in H_{2}$ , $y$ $H_{2}$ At $(A)$
$\mathcal{M}(A)$ . , $\mathcal{M}(A)$ $\mathcal{M}(A)$
: $x\perp \mathrm{k}\mathrm{e}\mathrm{r}A$ ,
$\langle Ax, y\rangle_{H_{2}}=\langle x, A^{*}y\rangle_{H_{1}}$
$=\langle Ax, AA^{*}y\rangle_{\mathcal{M}(}A)$ .
Douglas $([\mathrm{D}\mathrm{o}66])$ .
l.l(Douglas). $A$ $B$ Hilbert $H$ .
:
(1) $A$ $B$ ;
(2) \mbox{\boldmath $\kappa$} $>0$ , $AA^{*}\leq\kappa^{2}BB^{*}$ ;
(3) $H$ $C$ , $||C||\leq\kappa,$ $A=BC$ .
, .
12. (1) $/\vee\downarrow(\mathrm{A})$ $j\mathrm{W}(B)$ ( )
$A\mathrm{A}^{*}\leq\kappa^{2}BB^{*}(\kappa^{2}=1)$ .
(2) $J\vee t(A)$ $\mathcal{M}(B)$ Hilbert –
$AA^{*}=BB^{*}$ . , $\mathcal{M}(A)=\mathcal{M}((AA^{*})^{1/2})$ .
(3) $\mathcal{M}(A)$ $H$ $(A)$ $H$ norm
) $A$ (partial isometry)
. , $x\perp \mathrm{k}\mathrm{e}\mathrm{r}A$ , $||AX||=||x||$ .
$A$ /j\ , $\mathcal{M}((1-AA*)1/2)$ $\mathcal{M}(A)$ , $\mathcal{H}(A)$
. $M(A)$ , , $A$ , $A\mathrm{A}^{*}$ ,
$1-AA^{*}$ , $\mathcal{H}(A)$ $\mathcal{N}\ell(A)$ .




14. $A$ $H_{1}$ $H_{2}$ . $x\in H_{arrow}$, $\mathcal{H}(A)$
$A^{*}x\in \mathcal{H}(A^{*})$ . , $x_{1},$ $x_{2}\in \mathcal{H}(A)$
$\langle x_{1}, x_{2}\rangle_{\mathcal{H}}(A)=\langle x_{1}, x_{?}d\rangle_{H_{2}}+\langle A^{*}x_{1\backslash \prime}A\star\rangle x2\mathcal{H}(A^{*})$
.





, $\mathrm{A}4(A)\cap \mathcal{H}(A)=\{0\}$ $A(1-A^{*}A)^{1/2}=0$ ,
, $A(1-A^{*}A)=0,$ $A=AA\star A$ . $:\text{ }$
)
$A\mathrm{A}^{*}=(A\mathrm{A}^{*})^{2}$
) $AA^{*}$ . \check l(A) $\mathcal{H}(A)$ .
2. De Branges-Rovnyak
Hardy Toeplitz , 1
.
HHHardy . $D$ , $\partial D$ . $1\leq p\leq$
$\infty$ , $L^{p}$ D Lebesgue . , $1\leq p<\infty$
$H^{p}=\{f\in L^{p}$ : $\int_{0}^{2\pi}f(e)ed\theta i\theta-in\theta=0,$ $n=-1,$ $-2,$ $\cdots\}$
,
$H^{\infty}=$ { $f$ : $D$ }
. , $H^{p}$ norm $||\cdot||_{p}$ ,
Hardy Banach :
$||f||_{p}^{p}= \frac{1}{2\pi}\int_{0}^{2\pi}|f(e)i\theta|^{p}d\theta$, $1\leq p<\infty$




$P$ $L^{2}$ $H^{9}\sim$ . $\varphi\in L^{\infty}$ ,
$T_{\varphi}f=P(\varphi f)$ , $f\in H^{2}$
, $T_{\varphi}$ $H^{2}$ $H^{2}$ . ,T\mbox{\boldmath $\varphi$} $\varphi$
symbol Toeplitz , ;
(1) $||T_{\varphi}||=||\varphi||_{\infty}$ ;
(2) $T_{\varphi}^{*}=\tau_{\overline{\varphi}}$;




, $\mathcal{M}(\varphi)=\mathcal{M}(T_{\varphi})$ ( ) . $||\varphi||_{\infty}\leq 1$ $l\ovalbox{\tt\small REJECT}^{\backslash },$ $T_{\varphi}$
. $\mathcal{H}(\varphi)=\mathcal{H}(T)\varphi$ . $\mathcal{H}(\varphi)$ norm $||\cdot||_{\varphi}$ $\langle\cdot\rangle_{\varphi}$
.
$\lambda\in D$ , $k_{\lambda}(Z)=1/(1-\overline{\lambda}z)$ $H^{2}$ :
$f(\lambda)=\langle f, k\lambda\rangle$ , $f\in H^{2}$ .





2.1. $b\in H^{\infty},$ $b\neq$ $||b||_{\infty}\leq 1$ , $\mathcal{H}(b)=\mathcal{H}((1-^{\tau T^{*}}bb)^{1/}2)$ $de$
Branges-Rovny .
, $\mathcal{H}(\overline{b})$ ,
$\ovalbox{\tt\small REJECT}\tau T_{\overline{b}}$ $\leq TT_{\overline{b}}\ovalbox{\tt\small REJECT}$
, [ 1.2] $\mathcal{H}(\overline{b})\subset \mathcal{H}(b)$ .
$\mathcal{H}(b)$ $\mathcal{H}(\overline{b})$ , 1
.







22. $f\in H^{2}$ , $f\in \mathcal{H}(b)$ $T_{\overline{b}}f\in \mathcal{H}(\overline{b})$ .
$f1,$ $f_{2}\in \mathcal{H}(b)$ ,
$\langle f_{1}, f_{2}\rangle_{b}=$.






2.4. $\varphi\in H^{\infty}$ . $\mathcal{H}(b)$ $\mathcal{H}(\overline{b})$ $T_{\overline{\varphi}^{-}}$ . $T_{\overline{\varphi}}$
llorm $||\varphi||_{\infty}$ .
$\varphi(Z)/=z$ . $S=T_{z}$ , $S^{*}=T_{\mathit{7}}$ ,
$S^{*}f(Z)= \frac{f(z)-f(0)}{z}=\overline{z}(f(Z)-f(0))$ , $f\in H^{2}$
. , $\mathcal{H}(b)$ $s*$ . , $X=S^{*}|_{\mathcal{H}(b)}$ ($S^{*}$ $\mathcal{H}(b)$
) .
2.5.
(1) $S^{*}b\in \mathcal{H}(b)$ .
(2) $X^{*}$ :
$X*h=Sh-\langle h, s*b\rangle_{b}$ , $h\in \mathcal{H}(b)$ .
$s*$ .
$\lambda\in D$ ,
$(Q_{\lambda}f)(z)= \frac{f(z)-f(\lambda)}{z-\lambda}$ , $f\in H^{2}$
. , $Q_{0}=S^{*}$ . $\text{ }$ , $Q_{\lambda}=(1-\lambda S^{*})^{-}1S^{*}$ , $Q_{\lambda}b\in \mathcal{H}(b)$
$\mathcal{H}(b)$ $\mathcal{H}(\overline{b})$ $Q_{\lambda^{-}}$ .
$\varphi\in H^{\infty}$ $T_{\varphi}\mathcal{H}(b)\subset \mathcal{H}(b)$ , $\varphi$ $\mathcal{H}(b)$ (multiplier)
. [ 23] , $\mathcal{H}(b)$ $\mathcal{H}(\overline{b})$ .
, $\varphi$ $\mathcal{H}(b)$ ,f\in $\mathcal{H}(b)$ , $M_{\varphi}f=\varphi f$
$l\backslash /I_{\varphi}$ , $M_{\varphi}^{*}k_{\lambda}^{b}=\overline{\varphi(\lambda)}k_{\lambda}^{b}$ .
2.6. $M$ $\mathcal{H}(b)$ , $M^{*}$ $k_{\lambda}^{b}$ $f\ovalbox{\tt\small REJECT}^{\backslash }$,
$M$ .
$\mathcal{H}(b)\text{ }\mathcal{H}(\overline{b})^{\backslash }$
( ) , .
4 .
$b\in H^{\infty}$ , ||b| $\leq 1$ , $\mathcal{H}(b)$
.
(I) $b=\lambda,|/\backslash |\leq 1$ .
(i) $|\lambda|=1$
$(1-T_{b}T_{b^{*}})^{1}/2=0$ . , $\mathcal{H}(b)=\{\mathrm{o}\}$ .
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(ii) $|\lambda|<1$
$(1-T_{b}T_{b^{*}})1/2=(1-|\lambda|^{2})^{1/}2>0$ . , $\mathcal{H}(b)=H^{2}$ .
(II) $||b||_{\infty}<1$ .
$||\tau_{b}\tau_{b^{*}}||<1$ , $(1 -T_{b}T_{b^{*}})1/2$ , $\mathcal{H}(b)=H^{2}$ .
(III) $||b||_{\infty}=1$ .
$(\mathrm{i})|b|=1$
$P_{b}$ : $H^{2}arrow bH^{2}$ $P_{\overline{b}}$ : $H^{2}arrow H^{2}\ominus bH^{2}$ ,
$(1-T_{b}Tb^{*})^{1/2}=P_{\overline{b}}$
,H(b) $=H^{2}\ominus bH^{2}$ . $H^{2}=\mathcal{H}(b)+\mathcal{M}(b)$ , $\mathcal{H}(b)$
.






. , Hilbert (de Branges-Rovnyak
) .([Sa88b],[Sa94b:Chap. VI] .)
3.1. $f$ $D$ ,Zo $\in\partial D$ .
:
(1) $f$ $z_{0}$ lloD-tangel2tial $f(z_{0})$ , $(f(Z)-f(z\mathrm{o}))/(z-z_{0})$ $z_{0}$
$\mathrm{n}o\mathrm{n}- t_{\partial}nge\mathrm{n}ti\mathrm{a}l$ ;
(2) $f’$ $z_{0}$ non-tangential $f’(Z_{0})$ .
, $f$ $z_{0}$ , (1)
$f’(Z_{0})$ .
$f$ $z_{0}$ , $|f’(z0)|=1$ , $f$ Caratheodory
.
3.2 (Caratheodory ). $z_{0}\in\partial D$
(C) $c= \lim_{zarrow z_{0}}\inf\frac{1-|b(z)|}{1-|z|}<\infty$
, $b$ $z_{0}$ Caxatheodory . $b’(’\sim 0_{\ovalbox{\tt\small REJECT}}’)=cb(z\mathrm{o})/z_{0}$
, $(1-|b(z)|)/(1-|z|)$ $z$ $z_{0}$ non-tangential , $c$ .
, $b$ $z_{0}$ Carath\’eodory , $z$ $z_{0}$
7 $(1-|b(z)|)/(1-|z|)$ . , $(C)$ .
$\mathcal{H}(b)$ .
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3.3. $\mathcal{Z}\text{ }\in\partial D$ , :
(1) $(C)$ ;
(2) $(b(z)-\lambda)/(z-z\mathrm{o})$ 1 $\lambda$ ;
(3) $\mathcal{H}(b)$ $z_{0}$ non-tangential .
. (1) $\Rightarrow(2)k_{z}^{b}(w)=(1-\overline{b(z)}b(w))/(1-\overline{z}w)$ .
$c= \lim_{zarrow z}\inf_{0}\mathrm{f}$ $||k_{Z}^{b2}||b= \lim_{zarrow z}\inf_{0}\mathrm{f}$
$\frac{1-|b(_{Z})|^{2}}{1-|_{Z1^{2}}}<\infty$
.
$\{z_{n}\}\subset D$ , $||k_{z_{n}}^{b}||_{b}^{2}arrow c,$ $z_{n}arrow z_{0}\text{ },b(z)n$ $\lambda$
.
Hilbert compact , $k_{z_{n}}^{b}$ $h\in \mathcal{H}(b)$
. , $z\in D$ ,





, $<1$ , $h\not\in H^{2}$ . , $|\lambda|=1$ .
(2) $\Rightarrow(3)$ , $b$ $z_{0}$ non-tangential $\lambda$ . , $\lambda=b(Z_{0})$
.
$k_{z_{0}}^{b}(z)=(1-\overline{b_{\backslash }^{(}Z0)}b(Z))/(1-\overline{z0}z)$ , $z$ $z0$ non-tangential
, $k_{z}^{b}$ $k_{z_{0}}^{b}$ .
, $k_{z}^{b}$ $k_{z_{\text{ }}^{}b}\text{ ^{ }}$ .
$\langle k_{\sim}^{b},, k_{w}^{b}\rangle_{b}arrow\langle k_{z\text{ }^{}b}, k_{w}^{b}\rangle_{b},$ $w\in D$ $(zarrow z_{0})$ .









$zarrow z_{0}$ , . (3) .
(3) $\Rightarrow(1)$ .
3.4 (Juria ). $(C)$
$\frac{|b(Z)-b(_{Z)|^{2}}0}{1-|b(_{Z})|^{2}}\leq c\frac{|z-z_{0}|^{2}}{1-|_{Z1^{2}}})z\in D$ .
$b$ M\"obius .
.
$|\langle k_{z}^{b}, kb\rangle_{b}0z|^{2}\leq||k_{z\text{ }b}^{bb2}||^{2}b||k|z|$.
Schwarz .
, (C) $(1-\overline{\lambda}b(z))/(1-z)\in H^{2}$ 1
$\lambda$ , – .
$P\in(1/2,2/3)$ , $b(z)=1-2-p(1-z)^{p}$ , (C)
, $(1-b(z))/(1-Z)\in H^{2}$ .
$H^{\underline{9}}$ compact $\uparrow\not\subset:$ –
$H^{2}$ $C_{b}f=f\mathrm{o}b$ compact , Shapiro
Nevanlinna counting Sarason $\mathcal{H}(b)$
- .
$b$ ’o Carath\’eodory




$\Leftrightarrow$ \mbox{\boldmath $\lambda$}\in \partial D inner u( 1) ,







$-$ , . ,
.
4.1
2 $S$ $S$ (unilateral shift) .
Hardy $S$
\searrow H2 , Beurling . Hardy
.
Beurling (1949). $/\vee t$ $H^{2}$ , $S\mathcal{M}\subset\ovalbox{\tt\small REJECT} \mathrm{W}$
. , $q\in H^{2}$ $=1$ ,
$\mathcal{M}=qH^{2}$
.
de Branges $\mathcal{M}$ $H^{2}$ Hilbert
Hilbert , $H^{2}$ .
.
de Branges \Phi $\mathcal{M}$ $H^{2}$ Hilbert $S\mathcal{M}\subset i\vee\downarrow$
$S$ $j\vee\downarrow$ , $b\in H^{\infty},$ $||b||_{\infty}\leq 1$ , $\ovalbox{\tt\small REJECT} \mathrm{W}=$
$\mathcal{M}(b)$ .
, Singh-Agrawal $[\mathrm{S}\mathrm{i}\mathrm{A}95]$ , Singh-Thukral [Si $\mathrm{T}\mathrm{h}97$ ]
, .
$\text{ }$
$\mathcal{H}(b)$ $\mathcal{H}(\overline{b})\text{ _{ }}\rangle$ [ 24] $S^{*}\mathcal{H}(b)\subseteq \mathcal{H}(b.),$ $S^{*}\mathcal{H}(\overline{b})\subseteq$
$\mathcal{H}(\overline{b})$ . , $\text{ }$
) , $b\in \mathcal{H}(b),$ $b\in \mathcal{H}(\overline{b})$ ,
$1\in \mathcal{H}(b)$ , .
.
(1) $|\lambda|<1$ , $k_{\lambda}\in \mathcal{H}(b)$ $b(\lambda)=0$
$b$ $H^{\infty}$ .
(2) $b$ $m$ , $z^{m-1}\in \mathcal{H}(b)$ .
$z^{m}\in \mathcal{H}(b)$ $b$ $H^{\infty}$
\eta ‘ .
, .




(4) $S\mathcal{H}(b)\subset \mathcal{H}(b)$ $b$ $H^{\infty}$
.
$b$ $H^{\infty}$ key .
1. $b$ – .
Sarason, Su\’arez .
$\mathcal{M}$ $H^{2}$ . $h\in \mathcal{M},$ $h(\mathrm{O})=0$ ) $S^{*}h\in M$
, $M$ $s*$ (nearly invariant subspace)
. , $f\in L^{\infty},$ $f\neq 0$ $I\mathrm{u}^{\gamma}er\tau_{f}(\neq\{0\})$ – S E.





4.1 (4) , $S=T_{z}$ $\mathcal{H}(b)$
\nwarrow 2 $S$ – $Q_{\lambda}$
3. $Q_{\lambda}$ $\mathcal{H}(b)$ ? ,
, $\mathcal{H}(b)$ $b$ $H^{\infty}$
key , .
4. $\mathcal{H}(b)$ $b$ , .
Crofoot [Cr94] .
5. $\varphi,$ $!\psi$ inner . $n’\iota$ : $\mathcal{H}(\varphi)arrow \mathcal{H}(?\acute{l}^{J})$ m\in H\infty




. $X$ Banach , baliX
$\{||x||_{X}\leq 1\}$ . $x\in$ ballX ballX exposed , $L\in X^{*}$ ,
$L(x)=1=||L||$ , $y\neq x\in ballX$ , $ReL(y)<1$ $L$
. exposed .
Hardy , $1<p<\infty$ $\{||x||_{p}=1\}$ ,
$p=1$ $p=\infty$ . $H^{1}$
. $p=\infty$ , $H^{\infty}$ $L^{\infty}$
$([\mathrm{O}\mathrm{h}83])$ .
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De Leeuw-Rudin (1958). ballH1 norm 1 ou$ter$ .
$H^{1}$ outer $H^{2}$ outer ,
. . $f\in H^{1}$ rigid
,f $H^{1}$ , $\partial D$ (a $.\mathrm{e}$ . )f
.
$H^{1}$ exposed .
$\mathrm{B}\mathrm{l}\mathrm{o}\mathrm{o}\mathrm{m}\mathrm{f}\mathrm{i}\mathrm{e}\mathrm{l}\mathrm{d}-\mathrm{J}\mathrm{e}\mathrm{W}\mathrm{e}\mathrm{l}\mathrm{l}$-Haya$s\mathrm{h}\mathrm{i}$ (1983). $f\in H^{2},||f||_{2}=1$ outer
. , :
(1) $f^{2}$ es exposed ft ;
(2) $f^{2}$ as rigid ;
(3) $KerT_{\overline{\mathrm{f}}/}f=\{0\}$ ;
(4) $H^{2}(|f|2d\theta)$
Sarason , de Branges-Rovnyak
.
$b$ $ballH\infty$ , Hardy , $a\in H^{\infty}$
$|a|=1-|b|^{2}$ outer .
Sarason 1. $f^{2}$ exposed $\mathcal{M}(b)$ $\mathcal{H}(b)$
.
Sarason 2. $f^{2}$ exposed , $v\in H^{\infty},$ $|v|=1$ . ,
$f_{v}=a/(1-vb)$ , $||f_{v}||_{2}=1$ , $f_{v}^{2}$ exposed .
, Sarason
$\tau$ ( $\mathrm{s}_{\mathrm{a}\mathrm{r}\mathrm{a}}\mathrm{S}\mathrm{o}\mathrm{n}$ (1988)). :
(i) $f^{2}$ exposed ;
(ii) $(1+u)^{-1}f\in H^{2}$ inner $u$ $-$;
(iii) $||f_{\lambda}||_{2}=1$ , $\lambda\in\partial D$ .
Sarason , $(i)\Rightarrow(iii),$ $(ii)\Rightarrow(iii),$ $(i)\Rightarrow(ii)$ .
$(iii)\Rightarrow(i)$ .
, .
(1) $g,$ $h\in H^{\infty}$ $||T_{\mathit{9}}T_{\overline{h}}||\leq||gh||_{\infty}$ ?
(2) $g,$ $h\in Harrow$’ $gh\in H^{\infty}$ , $T_{g}T_{\overline{h}}$ ?
, (1) , $g\in(H^{\infty})^{-1},$ $h=g^{-1}$ , $T_{g}T_{\overline{h}}=T_{\mathit{9}}T_{1}/\overline{g}=$
$(T_{\overline{g}/g})^{-1}$ , $||T_{\overline{g}/g}||\leq\cdot 1$ $t\ovalbox{\tt\small REJECT}^{\backslash },$ $||T\overline{g}/g||=1$ . , $T_{\overline{g}/g}$ unitary.
, unitary ’t–B\not\in . , (1)
.
(2) , $g\in H^{2}$ $1/g\in H^{2}$ outer , $T_{\overline{g}/g}$
, $h=1/g$ . , $T_{g}\tau_{1/\overline{g}}$ .
(1) (2) , .
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8. { $g,$ $h\in H^{2}$ : $T_{g}T_{\overline{h}}$ } . , $T_{g}T_{\overline{h}}$
Toeplitz
$T$ $H^{2}$ (asymptotic)Toeplitz $\lim.S^{*n}TS^{n}$
. , .
9. $g,$ $h\in H^{2}$ $T_{g}T_{\overline{h}}$ Toeplitz , –
$T_{g}T_{\overline{h}}$ ?
4.4 Nehari




$H_{h_{\text{ }} }||H_{h_{\text{ }}}||\leq 1$ . ,Hh $f=(I-P)(h\mathrm{o}f),$ $f\in H^{2}$ .
, .
$\mathrm{A}\mathrm{d}\mathrm{a}\mathrm{m}\mathrm{j}\mathrm{a}\mathrm{n}-\mathrm{A}\mathrm{r}\mathrm{o}\mathrm{V}$ -Krein (1968). h Nehari
, :
$\frac{\underline{a}}{a}(\frac{u-\overline{b}}{1-bu’})$ , $u\in ball(H^{\infty})$ .
(1) $a,$ $b\in ball(H^{\infty})$ ;
(2) a outer $\alpha(0)>0$ ;
(3) $b(0)=0$ ;
(4) $\partial D$ $\mathrm{a}.e$ . $|a|^{2}+$ 2 $=1$ .
$a,$
$b$ – , $(a, b)$ Nehari (pair) .
, Garnett Nehari
$H^{1}$ exposed .
Garnett (1981). $(a, b)$ Nehari $f=a/(a-b)\in H^{2}$
$||f||_{2}=1$ , $f^{2}$ exposed .
, $\mathcal{H}(b)$ , .
10. $AAK$ Nehari –
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